Materials and General Methods.
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(0.877 mol/L). Before being used as a catalyst support, the mesoporous SiO 2 was dehydroxylated in a quartz Schlenk tube at 800 °C for 4 h by flowing a mixture of dry air and Ar, and was subsequently stored in a N 2 -filled glovebox prior to use. The resulting hydroxylated material is denoted as SiO 2 @800. Toluene (Aldrich) and octane (Aldrich) were freshly distilled over Na prior to use. Styrene (≥ 99%, Aldrich) and 1,3-diisopropenylbenzene (97%, Aldrich) were passed through a basic Al 2 O 3 column, dried with CaH 2 , and purified via vapor transfer. B(C 6 F 5 ) 3 ( ≥ 95%, Aldrich), Ti(O i Pr) 4 (97%, Aldrich) and poly(tetrafluoroethylene) (powder, Aldrich) were used as received.
The content of grafted organic species (i.e. grafted calixarene ligands and their polymerized derivatives) in catalysts was determined by thermogravimetric analysis (TGA; Netzsch 449C Jupiter TGA) in a mixed gas flow consisting of 20% O 2 and 80% Ar. The temperature program consists of: (i) heating at 5 ºC/min to 120 ºC and holding for 60 min and (ii) heating at 5 ºC/min up to a final temperature of 800 ºC. Ti loadings in the catalysts were measured using a UV-Vis spectrophotometric technique as previously described, 27 along with confirmatory ICP/MS 17,18 for Ia and IIa. The spectrophotometric technique consisted of four steps: (1) extract Ti from ~ 10 mg of calcined samples (after TGA) using 1 mL of H 2 SO 4 for 1 h, vacuum. The obtained Ti(IV)-vinyl-calixarene was grafted onto SiO 2 @800 using a similar procedure as previously described for alkyl-substituted calixarenes. 16 .17 1 g of SiO 2 @800 and a magnetic stir bar were first loaded in a 25 mL air-free glass reactor in an air-and moisture-free glovebox. This reaction flask was then transferred to the Schlenk line which was filled with Ar.
Ti(IV)-vinyl-calixarene (115 mg, 0.14 mmol) in 8 mL of toluene solution was added to the reactor and the resulting silica slurry was stirred under Ar for 4 h. The solution was then decanted with freshly distilled toluene for at least five times until the supernatant solution is colorless. Finally, the resulting solid product (IIa) was recovered by filtration and dried under vacuum at RT overnight and at 120 °C for 1 h. 5 Figure S1 . NMR spectra were recorded on either a Bruker AVQ-400 or DRX-500 instrument. Solvent residual peak of benzene (7.16 ppm) in benzene-d6 was used as internal standard. 13 C NMR (benzene-d6): 160. 01, 155.87, 150.68, 147.77, 144.21, 143.81, 137.57, 132.47, 131.10, 130.49, 129.02, 128.25, 127.98, 126.80, 126.44, 125.42, 125.38, 125.03, 123.65, 115.08, 78.57, 34.13, 34.10, 33.61, 33.42, 33.34, 31.78, 30.78, 30.40, 29.79, 28.77, 26.04, 21 .12. In order to minimize the uncertainty brought by organic adsorption on silica surface, we normalized TGA units following the equation shown above (Fig. S11) . The control material refers to a blank silica support that has been dehydroxylated at 800 °C, SiO 2 @800, which has no calixarene ligand on the surface. We treat this control sample under the same hydrolytic stress 14 test conditions mentioned in the experimental section (flow or batch leaching tests) to allow for chemisorption of any protic species as alkoxides on this silica, as would occur in a real catalyst sample.
Sample mass at certain temperature (T) was divided by the sample mass at 800 °C. This results in a relative weight that is referenced to bone-dry silica -a common basis. We did the same calculation for the control sample, where the control mass at certain temperature (T) was divided by the control mass at 800 °C. We then take the difference between these two values and divide it by 100. This yields organic content as a percentage of the amount of bone dry silica in the sample -corrected for any chemisorption that may occur from the protic species in the leaching stress-test solvent. 
